Abstract. The Comprehensive evaluation of ecological environment quality is an important index to express the ecological environment quality and service function. Using the catastrophe progression method to analyze the comprehensive level of ecological environment system in the Yangtze River Delta area in 2008-2014 is our first task, then we study and assess the dynamic trend between the sevel years. The results show that: the overall level of ecological environment in the Yangtze River Delta region is low, but has a steady growth trend.
Introduction
According to the characteristics of ecological environment in the Yangtze River Delta area,we select the evaluation index and some mathematical methods to evaluate the ecological environment quality status, to ascertain different evaluation units, the existing problems and put forward countermeasures of comprehensive governance. Objective to evaluate the quality of ecological environment of the region, not only can provide scientific basis for environmental management and decision-making at all levels of government departments, but also has important practical significance to the sustainable development of regional strategic decision making [1] .In the aspect of evaluation method is the most commonly used AHP and fuzzy comprehensive evaluation method.Although these methods have their own advantages, they all belong to the subjective evaluation methods, which affects the objectivity of the research results [2] [3] .The ecological environment system of Yangtze River Delta is the object of this paper. On the basis of city ecology theory, using entropy and catastrophe progression methods, we make a quantitative study on the comprehensive level of the ecological environment system in the Yangtze River Delta region, and analyze the operation status and development of the Yangtze River delta.
Research design

Research method
In this paper, the entropy catastrophe series method is used to calculate the level of ecological environment in the Yangtze River delta.
Catastrophe theory is a tool to describe the discontinuous phenomena in nature and social activities. It is used to recognize and predict the qualitative change of the process of discontinuity in nature and social phenomenon [4] . There are three kinds of common catastrophe models: cusp catastrophe, swallowtail catastrophe and butterfly catastrophe, as shown in table 1.
The potential function of the catastrophe model for each derivative, and make it zero, simultaneous equations to obtain the bifurcation set, you can get a Normalized formula, as shown in Table 1 . The Normalized formula can be calculated the comprehensive index system of ecological environment system score, the same level of the index of "complementary" to take the average value, "non complementary" to "the minimax principle", finally calculates the comprehensive level of regional ecological environment. The value of each control variable is in the range of [0, 1] by using catastrophe progression method, and the bigger the better. Therefore, the variable transformation method is used to process the control variables
Index design and data sources
In this paper, the comprehensive level of ecological environment system is measured from three aspects: the intensity of ecological environment pollution, the intensity of ecological environment governance and the intensity of ecological environment construction.
The index of ecological environmental pollution intensity indicates the pressure of human economic and social activities on the environment. The intensity of the ecological environment governance indicates the measures taken by the human being to the ecological environment of the decline of carrying capacity. The intensity of ecological environment construction is the basic embodiment of human survival and reproduction. Specific indicators are shown in table 2. In this paper, the ecological environment evaluation index data is derived from "China Statistical Yearbook", Provincial Yearbook and National statistical data.
Empirical analysis
Comprehensive evaluation of ecological environment
The method of range transformation is used to deal with the specific indexes. The nature of each evaluation index is shown in table 1.
Positive index,
2. Using entropy method to determine the importance of the same level index. In information theory, entropy is a measure of the degree of disorder in the system. The entropy method is used to measure the weight of the same level index [5] .The results are shown in Table 2. 3. Using catastrophe progression method to calculate the score of each level. Figure 1 is the urban ecological environment measurement model based on catastrophe progression method. 
Conclusion
In this paper, the comprehensive evaluation index system of ecological environment system is constructed from 3 aspects: the intensity of ecological environment pollution, the intensity of ecological environment governance and the intensity of ecological environment construction. This paper makes an empirical study on the evolution of environmental carrying capacity in the Yangtze River delta based on the entropy catastrophe series model. The study found that the overall ecological environment of the Yangtze River Delta region is low, and has a steady growth trend.
